Introduction {#sec1}
============

Bronchial asthma develops in approx. 5% of the adult population most often underlain by allergic, eosinophilic bronchitis \[[@cit0001], [@cit0002]\]. Inflammatory mediators secreted by the inflammatory cells and innate tendency to bronchial hyperactivity lead to attacks of airflow obstruction, accompanied by severe dyspnea \[[@cit0003]\]. Stress and mental factors can induce fits of breathlessness in the course of bronchial asthma \[[@cit0004]\]. The relationship between the perceived stress levels and induction of the attacks of dyspnea is not completely understood. Both stress-related hyperventilation with cold air and various inflammatory mediators secreted during stress and anxiety attacks are taken into consideration \[[@cit0004]\].

Stress is a modulator of dyspnea attacks in the course of bronchial asthma, which means that asthma is a psychosomatic disorder \[[@cit0005], [@cit0006]\]. Therefore, the personality and temperamental variables may have a certain impact on the clinical presentation of bronchial asthma, as demonstrated repeatedly in our publications \[[@cit0005]\]. On the other hand, the tendency to dyspnea attacks itself, a sense of danger and anxiety accompanying the attacks, and medications acting on the receptors in the central nervous system (e.g. theophylline) can in some way affect the development of temperament and personality \[[@cit0005], [@cit0006]\].

The innate characteristics of the temperament and the strong influence of social learning, develop a style of behavior. The style of behavior is understood as a set of human behavioral features, which is a product of biological factors, as well as social learning \[[@cit0007], [@cit0008]\]. One of the known anti-health behavior styles is the so-called type A pattern of behavior, predisposing to the development of cardiovascular diseases, in particular coronary heart disease \[[@cit0009], [@cit0010]\]. This construct was developed by Friedman and Rosenman. It is defined as an anti-health lifestyle behavior, resulting from the interaction between the personality factors and the imposition of social learning processes on the temperamental traits. The type A pattern of behavior means continuous striving to achieve as many goals as possible in a short period of time. Anger, rivalry and hostility are considered its basic elements \[[@cit0009], [@cit0010]\]. Originally, that pattern of behavior was associated with ischemic heart disease. Subsequently, it was noted to be a non-specific risk factor for many diseases, including bronchial asthma exacerbations \[[@cit0009], [@cit0010]\]. The question arises as to whether the propensity for aggression and annoyance typical of the A behavior pattern may result in dyspnea attacks and may be associated with the control of asthma in bronchial asthma patients \[[@cit0009]\]. Impulsivity, risk propensity and empathy are important psychological variables moderating the response to stress \[[@cit0011]\]. It should be assumed that the mental stress-moderating variables may correlate with the degree of control of bronchial asthma and the behavior pattern.

Aim {#sec2}
===

The aim of the research was to assess the degree of bronchial asthma control in young professionally active people in the context of the intensity of type A pattern of behavior, impulsivity, risk propensity and empathy.

Material and methods {#sec3}
====================

The research was conducted on a group of 111 subjects with bronchial asthma aged 20-50 years, patients of the outpatient asthma treatment department of Norbert Barlicki Memorial University Clinical Hospital No 1. The control group consisted of 39 healthy individuals. Patients with cancer, chronic obstructive pulmonary disease, systemic connective tissue diseases, past acute coronary episode during the last 6 months, and those experiencing intensive stress due to mourning, surgery or job loss were excluded from the study. Subjects above 50 years of age were also excluded. The degree of bronchial asthma control was determined using the Asthma Control Test \[[@cit0012], [@cit0013]\]. In the Asthma Control Test consisting of five questions, the score of 25 points was regarded as good control of asthma, the result of 20--24 points -- as partial control and 20 points or less -- as poor control. Poor control of asthma was diagnosed in 31 subjects, partial control in 27, and good control in 60. The studied groups did not differ significantly in the demographic variables, as presented in [Table 1](#t0001){ref-type="table"}. The pattern of behavior A was measured using Type A scale adapted to Polish by Juczyński \[[@cit0014]\]. This is a unidimensional questionnaire in which the result approximating one corresponds to pattern A, whereas a near-zero result corresponds to behavior pattern B. To measure impulsivity, risk propensity and empathy, the IVE Impulsivity Questionnaire \[[@cit0011]\] was used. This questionnaire measures three personality variables -- empathy, impulsiveness and venturesomeness (propensity to risk).

###### 

Comparison of age and scores in Type A Behavior Pattern scales and IVE (Impulsiveness, Venturesomeness, Empathy) scales among groups determined by the level of asthma control in the analyzed sample

  Parameter                 Healthy subjects (*n* = 39)              Level of asthma control   *F*                                      *P*-value                                                                           
  ------------------------- ---------------------------------------- ------------------------- ---------------------------------------- ----------- ---------------------------------------- ------ ------- ------ -------- ----------
  Age                       31.69                                    9.56                      32.63                                    9.47        32.04                                    7.96   35.77   8.85   1.356    0.259
  Type A behavior pattern   0.39[\*](#tf1-1){ref-type="table-fn"}    0.14                      0.41[\*](#tf1-1){ref-type="table-fn"}    0.14        0.45[\*](#tf1-1){ref-type="table-fn"}    0.12   0.63    0.15   19.995   \< 0.001
  Empathy                   12.46[\*](#tf1-1){ref-type="table-fn"}   2.88                      12.63[\*](#tf1-1){ref-type="table-fn"}   2.47        12.14[\*](#tf1-1){ref-type="table-fn"}   2.90   7.77    2.06   27.043   \< 0.001
  Risk Propensity           7.33[\*](#tf1-1){ref-type="table-fn"}    3.36                      7.52[\*](#tf1-1){ref-type="table-fn"}    2.56        7.71[\*](#tf1-1){ref-type="table-fn"}    1.74   12.03   2.68   23.297   \< 0.001
  Impulsiveness             8.00[\*](#tf1-1){ref-type="table-fn"}    2.62                      7.40[\*](#tf1-1){ref-type="table-fn"}    2.65        8.68[\*](#tf1-1){ref-type="table-fn"}    3.35   13.42   3.29   30.445   \< 0.001

M -- mean, SD -- standard deviation, F -- F statistics, p -- probability in the F test

p \< 0.001 vs. poorly controlled asthma in post-hoc Tukey test.

Statistical analysis {#sec3.1}
--------------------

Statistical analysis was performed using Statistica 13 PL software. Mean values and standard deviations were used to characterize the continuous variables. Due to the sample size (*N* = 150), limit theorems were used and verification of the hypothesis of normality distribution of continuous variables was not conducted. The hypothesis of homogeneity of the variance of continuous variables in groups identified on the basis of the degree of asthma control was verified using Levene test. Intergroup comparisons were performed using analysis of variance (F test) with a *post-hoc* Tukey test for groups of varying size. The relationship between two continuous variables was evaluated using the Pearson correlation coefficient. The assumed level of statistical significance was α = 0.05.

Results {#sec4}
=======

The intensity of type A behavior pattern was demonstrated to be significantly higher in the subjects with poorly controlled asthma as compared with those with partially controlled and well-controlled asthma and with healthy subjects ([Table 1](#t0001){ref-type="table"}). Also the dimensions of Impulsivity and Risk Propensity were higher in the group with poorly controlled asthma compared with the other analyzed groups. Empathy was lower in the group with poorly controlled asthma than in the other analyzed groups. There was no difference in the intensity of the analyzed mental variables between persons with partially controlled and well-controlled asthma and people without bronchial asthma ([Table 1](#t0001){ref-type="table"}).

The level of the Risk Propensity dimension correlated positively with the intensity of Impulsivity and a tendency to type A behavior pattern ([Table 2](#t0002){ref-type="table"}). In contrast, the level of Empathy correlated negatively with other mental variables ([Table 2](#t0002){ref-type="table"}).

###### 

Pearson's correlation coefficients between the selected continuous variables

  Parameter         Age       Type A behavior                            Empathy                                    Risk Propensity
  ----------------- --------- ------------------------------------------ ------------------------------------------ ----------------------------------------
  Type A behavior   0.032                                                                                           
  Empathy           --0.144   --0.301[\*](#tf2-1){ref-type="table-fn"}                                              
  Risk Propensity   0.079     0.480[\*](#tf2-1){ref-type="table-fn"}     --0.421[\*](#tf2-1){ref-type="table-fn"}   
  Impulsiveness     0.089     0.397[\*](#tf2-1){ref-type="table-fn"}     --0.390[\*](#tf2-1){ref-type="table-fn"}   0.593[\*](#tf2-1){ref-type="table-fn"}

p \< 0.001.

The analyzed variables did not differ according to sex of the examined subjects ([Table 3](#t0003){ref-type="table"}). There was also no correlation between the age of the examinees and the mental variables ([Table 2](#t0002){ref-type="table"}).

###### 

Comparison of age and scores in Type A Behavior Pattern scales and IVE (Impulsiveness, Venturesomeness, Empathy) according to sex in the analyzed sample

  Parameter         Men (*n* = 75)   Women (*n* = 75)   *t*     *P*-value             
  ----------------- ---------------- ------------------ ------- ----------- --------- -------
  Age               32.55            9.08               33.31   9.24        --0.508   0.612
  Type A behavior   0.47             0.15               0.45    0.17        0.838     0.404
  Empathy           11.09            3.15               11,89   3.22        --1.538   0.126
  Risk Propensity   8.47             3.13               8.41    3.37        0.100     0.920
  Impulsiveness     9.07             3.76               9.01    3.63        0.088     0.930

M -- mean, SD -- standard deviation, t -- Student-t statistics, p -- probability in Student-t test.

Discussion {#sec5}
==========

Subjects with poor control of bronchial asthma are characterized by higher intensity of type A Behavior Pattern, Impulsiveness and Risk Propensity. The above may allow to characterize such individuals, with due caution, as impulsive, emotionally unbalanced, willing to take risk, with a low level of empathy. From the standpoint of differential psychology, such a person is impulsive and undertaking risky behaviors, both externalized and internalized \[[@cit0007]\]. Such personal characteristics are close to the concept of a "difficult temperament" the existence of which was noted by Strelau \[[@cit0015]\]. An impulsive person, willing to take risks can find it difficult to control attacks of bronchial asthma and to cope with difficult situations, which may result in poor asthma control \[[@cit0016]\]. Strong emotional stimulation accompanying high impulsivity, propensity to risk, and high predisposition to present type A pattern of behavior strongly stimulates the central nervous system, and this triggers hyperventilation and attacks of dyspnea due to bronchial hyperactivity typical of asthma \[[@cit0016], [@cit0017]\]. Type A behavior pattern is characterized by continuous tension, the tendency to compete, the need for achievement and propensity to risk in work-related situations \[[@cit0018]\]. It has been shown to be a risk factor for development of ischemic heart disease as a way of the subject's response to stress \[[@cit0019]\]. The discovery of the importance of type A behavior pattern for the development of ischemic heart disease has become the basis for the development of psychosomatics as a branch of science. Individuals with type A behavior pattern pay attention to the aspects of the job situation which involve competition, hostility or require immediate response \[[@cit0020]\]. Such persons in stressful situations trigger physiological reactions of the body such as increased blood pressure, turbulent blood flow, increase in the level of catecholamines, and hyperventilation \[[@cit0020]\]. This is clearly associated with the risk of cardiovascular diseases. Hyperventilation (in combination with bronchial hyperactivity caused by chronic eosinophilic inflammation and genetic factors) promotes uncontrolled attacks of dyspnea \[[@cit0020], [@cit0021]\]. Stimulation with cold air during stress-related hyperventilation favors dyspnea attacks in the course of bronchial asthma. Rivalry may also mean a low level of empathy, which has been shown in our studies. It is also conceivable that a low level of empathy means inability to seek help of the social environment in the event of a dyspnea attack of breathlessness in bronchial asthma, which can contribute to poor asthma control. The above remains only our hypothesis that requires empirical verification.

Type A pattern of behavior, and Propensity to Risk, as well as to some extent Impulsivity, are the characteristics developing as a result of the interaction of temperamental personality factors and social learning \[[@cit0007], [@cit0015]\]. The temperamental factors are partially genetically conditioned \[[@cit0022]\]. In our previous studies, we have shown that certain polymorphic variants of the gene coding the glucocorticoid receptor are important in determination of the temperament structure in subjects with bronchial asthma \[[@cit0016]\]. Possibly, poor control of asthma may be linked to the same genetic predispositions as the tendency to impulsive reactions, propensity to risk and low empathy. Poorly controlled asthma does not have to be the result of a particular structure of personality and behavior, it can also partly result from the common genetic predispositions. This hypothesis, however, requires confirmation by genetic research on the polymorphic variants of the selected genes in the context of psychological variables, conducted on large samples. Such studies have been conducted on the relationship between the structure of temperament and the polymorphic variants of some of the genes encoding the proteins responsible for transport of catecholamines in the brain \[[@cit0015]\]. Conclusions based on the results of this type of research should be formulated with caution because of their low repeatability.

A shortcoming of our research is the lack of determination of the connection between the analyzed variables, satisfaction with work and job position, since only professionally active people working on a regular basis were studied. Our work should be treated only as a pilot study and thus it would be advisable to repeat the study on a larger group. On the other hand, a good credibility of our research is supported by the fact that the results obtained by us in the group of healthy subjects with respect to the level of Empathy, Impulsiveness and Risk Propensity are similar to those obtained by the authors of standardization of the Polish version of the psychometric tool \[[@cit0011]\]. The values obtained by us for the group of healthy subjects in the aforementioned scales fall within the range of the fifth and sixth standard ten, i.e. within the average range \[[@cit0011]\]. However, it is difficult to interpret the results in terms of the presented type A behavior pattern in view of the lack of published standards for type A Scale test. An average score of 0.39 in the healthy group indicates rather the predominance of type B behavior pattern. In the group with poorly controlled asthma, the result of 0.63 suggests the predominance of type A behavior pattern.

In a monograph published by our team in 2011, type A behavior pattern was studied using the original test developed by Jenkins and Rosenman and Zyzanski in the version translated by Wrześniewski with the permission of the authors \[[@cit0023]\]. No differences between asthma patients and healthy subjects in the intensity of behavior pattern dimension were observed then. However, the studied group included mainly patients with mild, well-controlled asthma. On the other hand, an analysis of three factors distinguished in that test -- the H factor (denoting involvement in a specific action), the J factor (denoting involvement in professional work) and the S factor (measuring the dynamics of behavior) would be interesting \[[@cit0023]\]. These factors characterize well the importance of type A behavior pattern in the professional activities performed by a person, including a person with bronchial asthma. The type A Scale test developed by Juczyński does not distinguish these factors, it only informs about the position of the tested subject in the continuum between A and B patterns of behavior. In our opinion, this test is less useful in work psychology and clinical psychology than the original, three-factor tool developed by the creators of the concept of type A behavior pattern.

It would also be interesting to determine the relationship between the psychological profile of the patient and other variables characterizing the course of poorly controlled asthma, such as the cell phenotype of asthma \[[@cit0024]\], the presence of steroid resistance and the used medication, or a type of the accompanying allergy \[[@cit0025]\]. A group of 31 patients with poorly controlled asthma is too small to attempt such analyses. It should also be kept in mind that our research is only correlative in character. Therefore, it does not mean that any person with poorly controlled asthma is impulsive, willing to take risks and not very empathic. Such understanding of population surveys would foster stigmatization of patients with poorly controlled asthma \[[@cit0026]\]. The social aspect of interpretation of the results of our research should rather attract attention to the possibilities of psychotherapeutic work with this group of patients, oriented at improving empathy, reducing impulsiveness and penchant for unpredictable actions, to be provided as a method of support for people with poorly controlled asthma \[[@cit0027], [@cit0028]\]. However, the effectiveness of these methods in the treatment of poorly controlled asthma requires verification.

The lack of statistically significant correlation between the analyzed variables and age reflects the well-known fact that the structure of the temperament does not change significantly in humans during the period of professional activity between 19 and 50 years of age \[[@cit0007]\]. Temperament and personality are relatively stable dimensions in an adult \[[@cit0007]\]. The results might be different if the analyzed variables were studied during adolescence or in elderly subjects \[[@cit0007]\]. In the case of correct treatment, the severity of asthma and indirectly the level of its control are also relatively stable during the period of professional activity \[[@cit0029]\]. Only advanced aging weakens the immune reactivity in allergic diseases \[[@cit0030]\], affecting likewise the functioning of the central nervous system and the psychological variables \[[@cit0031]\].

Conclusions {#sec6}
===========

People with badly controlled bronchial asthma were characterized by a higher intensity of type A pattern of behavior, impulsivity and propensity to risk, and lower intensity of empathy, than people with partially controlled and well-controlled asthma and healthy subjects. The severity of impulsiveness and propensity to risk, and type A pattern of behavior correlate positively with one another. The level of empathy correlates negatively with the other variables.
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